Objectives: The aim of the present study was to determine the optimal level of physical activity during pregnancy and discuss whether and to what extent biological, social and demographic variables affect the level of total physical activity in studied women.
INTRODUCTION
The results of epidemiological studies from a number of countries have confirmed beneficial effects of physical activity during pregnancy on the mother's and child's health [1, 2] . Regular physical exercises were shown to have a positive impact on cardiovascular endurance, lower the risk of excessive body weight gain [3] , relieve spinal pains, and reduce depressive symptoms during pregnancy [4] and after childbirth as well as contribute to regaining proper body weight after childbirth. Increased physical activity during pregnancy is also associated with a lower risk of caesarean delivery [5] , respiratory diseases, and macrosomia in newborns. Physical activity greatly influences the development of cognitive abilities in unborn children, preventing SI (Sensory Integration) disorders. Furthermore, physical exercises during pregnancy have a positive effect on the woman's blood pressure, and cholesterol and glucose levels. They also improve sleep quality. However, recommendations regarding the types, intensity and duration of physical activity during pregnancy may invoke certain controversies.
Research teams from different countries have attempted to estimate the optimal volume of physical activity for pregnant women using different methods and techniques. Krzepota and Sadowska [6] noted that the determination of the type, duration and intensity of physical activity during pregnancy is key to the health condition of pregnant women. Insufficient physical activity will not produce desired physiological effects, while excessive exercise unadjusted for age, health status, and physical capabilities, can be even harmful.
Evenson et al. [7] in their review Guidelines for Physical Activity during Pregnancy: Comparisons From Around the World indicated the fundamental differences in the assessment www. journals.viamedica.pl/ginekologia_polska of physical activity levels of pregnant women. Their comparison of national sets of recommendations from eleven countries revealed that the differences mainly concerned contraindications to physical exercise, general training exercise guidelines, including the form and intensity of physical activity, both recommended and not recommended. In fact, the number of studies in this area appear to be rather insignificant.
The recommendations of the Polish Society of Gynecologists and Obstetricians [8] regarding physical activity during physiological pregnancy focus on the outcome of exercises of excessive intensity and volume. Hazards to the fetus may include disorders of maternal-placental circulation, hyperthermia, dehydration, limited maternal-fetal exchange, and growth disorders. On the other hand, exercising pregnant mothers may be susceptible to traumas, fatigue, fainting, and loosening of the joints (especially of the spine). These recommendations do not encourage physicians to propagate physical exercises among pregnant women.
Another problem is the lack of uniform and standardized research tools. In Poland, despite numerous publications examining the levels of physical activity of pregnant women, there have been very few studies using standardized measurement tools, e.g. Wojtyła [9] , Krzepota [6] , Suliga [10] . Those authors made use of the Pregnancy Physical Activity Questionnaire (PPAQ) Chasan-Taber [11] . PPAQ has been transculturally adapted for Vietnamese [12] , Japanese [13, 14] , French [15] , Turkish [16] and Polish [6, 10] populations. It can serve as a uniform criterion for measurement of physical activity of pregnant women that can be used for a comparative analysis considering cultural differences.
Objectives
The aim of the present study was to determine the optimal level of physical activity during pregnancy and discuss whether and to what extent biological, social and demographic variables affect the level of total physical activity in studied women.
MATERIAL AND METHODS
The respondents were pregnant women from Poland aged 28.16 ± 4.67 years, the majority of whom were in the age range of 25 to 35 years. The majority of women under study had a higher and a secondary education (52% and 33%, respectively) and lived in villages near Poznań, i.e. a large urban agglomeration in Poland. Most of the women were in the first or second pregnancies, at the mean gestational age of 24 th week (Tab. 1).
The study used the Polish version of PPAQ questionnaire to determine the weekly energy expenditure (MET hour/week -1) [6] . The respondents self-assessed their physical activity levels by filling in a questionnaire consisting of 33 items grouped into the following activity categories: household/caregiving (15 items), occupational (5 items), sports/exercises (7-9 items), transportation (3 items), and inactivity (3 items). The declared duration of performance of particular tasks was assigned fixed numbers of minutes (0; 0.12; 0.50; 1.0; 2.0; 3.0) and then multiplied by the number of days of performance of tasks per week [6] . The obtained values were then multiplied by intensity (MET) in accordance with the guidelines in "Compendium of Physical Activities: an update of activity codes and MET intensities" [16] . The following activity intensity ranges were used: sedentary < 1.5 METs; light 1.5 -< 3.0 METs; moderate ≥ 3.0 -≤ 6.0 METs; and vigorous > 6.0 METs.
Etical approval
The study has been approved by Poznan Medical University Ethical Committee. 
RESULTS
By using the Kruskal-Wallis test by ranks and the Mann-Whitney U test (Tab. 2) the authors determined first whether and to what extent socio-demographic and biological variables affected the women's total physical activity. The test results indicated a significant impact of variables such as age, trimester of pregnancy, and number (sequence) of pregnancies on the women's physical activity.
Next the women's physical activities were compared with regard to type and intensity of exercise. The highest percentage of women reported undertaking light and moderate physical activity (Tab. 3). No woman in the third trimester of pregnancy reported vigorous physical activity (> 6.0 MET) or activities associated with occupation or transportation. The respondents revealed the highest physical activity levels in the household category and the lowest in the transportation category. The mean sports activity of studied women amounted to 12.92 9 MET h/week and constituted 6% of total physical activity. Furthermore, the intensity of undertaken activities in each trimester of pregnancy decreased; however, significant differences were only found in total physical activity (p ≤ 0.0463) and light physical activity (p ≤ 0.0247). At the same time, lower occupational and household activity levels in the consecutive pregnancy trimesters were found, with statistically significant differences only in the former activity category (p ≤ 0.000).
The analysis of relationships between the sequence of pregnancies and the level of physical activity produced interesting results (Tab. 4). It was revealed that the sequence of pregnancies affected significantly the women's total physical activity as well as their sedentary, light, moderate, household activities and inactivity (passive recreation). Women in their second pregnancy displayed the highest levels of total, light, moderate, occupational and household physical activity. Ad hoc comparisons showed that out of the five studied activity categories four were at significant levels in women in their second pregnancy. Furthermore, women in their third and subsequent pregnancies featured a significantly lower level of sedentary activity, and spent less time on passive recreation (inactivity) compared to women in their first and second pregnancies.
A factor significantly affecting the pregnant women's total physical activity was their age. A thorough analysis (ad hoc comparison) showed that age significantly differentiated only the total physical activity levels (H = 8.13; p = 0.0171) and occupational activity levels (H = 8.73; p = 0.0127) of studied pregnant women. Despite the significant correlation (coefficient of correlation r = 0.14; p = 0.0184) women's age only insignificantly (coefficient of determination R 2 = 0.4; p ≤ 0.01) contributed to the variability of total physical activity levels.
DISCUSSION
There have been very few Polish studies utilizing standardized research tools for assessing the level of physical activity of pregnant women. There is no research considering the frequency, duration, and type of physical activity Research results show that pregnant women are less physically active than non-pregnant women, and that pregnancy leads to a decrease in physical activity [17] . Moreover, women have a tendency to reduce the volume, duration, and intensity of physical exercise during pregnancy [18, 19] . The level of physical activity of pregnant women is usually assessed as low [20] .
In our study low (light) physical activity (< 600 METs) was characteristic of 91.2 % of studied pregnant women, moderate physical activity (600-1500 METs) of 8.8 %, and no woman under study displayed a vigorous level of physical activity. Thus in comparison with results of other Polish authors, the level of total physical activity of pregnant women in the present study (213.17 MET) was slightly lower than in Krzepota and Sadowska [6] -246.41 MET, but higher than in Wojtyła [9] -190.83 MET. The studied women featured a higher contribution of moderate-intensity exercise (3.0-6.0 MET), and lower contribution of sedentary physical activity (< 1.5 METs), compared with women studied by other Polish authors. The women from Poznań spent less time watching TV or video movies, reading or making job unrelated telephone calls than women studied by Wojtyła [9] , Krzepota [6] and Suliga [10] .
Experts indicate that pregnant women tend to replace moderate-intensity exercises with low-intensity sedentary exercises [21] . A review of Polish literature revealed that lower levels of education were associated with a lower interest of Polish society in sports and recreational forms of leisure [22] . Similar results were produced in the 2009 Eurobarometer [23] survey conducted among 26 788 citizens of 27 EU member states. The survey revealed a strong correlation between education and frequency of undertaking active leisure. 64% of persons who completed their education at the age of 15 were shown to have never undertaken regular physical activity. The respective percentages were 39% of those who finished their education at the age of 16-19 years, and 24% of those who completed their education at the age of 20 years and above. The Eurobarometer survey authors postulated that a higher education level was associated with a better standard of living, and that better educated EU citizens associated physical fitness with better quality of life. In the present study most women had a higher and secondary education, which could have significantly affected the level of their total physical activity that was higher than the level of physical activity of pregnant women in other studies using the same assessment tool (Tab. 5). It can be suggested that research designs should consider biological and socio-demographic factors that can significantly affect the level of physical activity.
The present study also revealed a disturbing tendency of decreasing physical activity levels in the later trimesters of pregnancy. Significant differences were found in total physical activity level in the first and second trimesters, and in low-intensity activity level in all trimesters. Although the respondents were not asked to provide reasons for cessation of exercising, the observed decrease in physical activity in the second and the third trimesters of pregnancy can be related to women's mood changes and fetal growth which leads to gaining weight and discomforts such as back pain, fatigue, and sleeplessness [24, 25] . As indicated by other authors decreased physical activity can also result from the lack of exercising habits related to the development of the awareness of physical activity. Experts propose that [3, 26, 27] . The most beneficial forms of physical activity for pregnant women are walking, gymnastics, yoga, and swimming. Experts also point to the fact that a decrease in physical activity during pregnancy can be noted in the performance of physical exercises as well as activities of daily living such as household chores, caregiving, transportation, and occupational activities. Research shows that undertaking physical activity during pregnancy has a significant influence on women's self-assessment of the course of the pregnancy and on their life satisfaction [28] . Non-employed women and pregnant women on sick leave experience health problems much more often. Professionally active women cope with emotional problems more effectively, feel stronger, have a higher self-esteem, and display greater physical endurance. They also recover faster and are more resourceful in their daily living (Nowakowska-Głąb, Maniecka-Bryła 2012). On the other hand, very intensive and intensive professional activities negatively affect intrauterine fetal development and contribute to a decrease in newborns' birthweight [29] . In the present study the highest levels of occupational activity were found in women in the first trimester of pregnancy. In the second trimester the level of occupational activity was significantly lower, and in the third trimester no women undertook any professional activities.
The above results appear to be very disturbing. The pregnant women under study prefer low-and moderate-intensity exercises, while their level of total physical activity is slightly higher than in respondents from other studies. These results could have been affected by the women's higher education level than in women studied by other authors. On the other hand, the study groups evaluated by other researchers were not that numerous (except for Wojtyła et al.) . It was rather difficult to find comparable studies in Polish literature The available research data on the physical activity of pregnant women are spotty and inconsistent, and often based on various authors' own questionnaires. This makes any solid comparative analysis of results rather difficult. There is a pressing need to develop and implement the educational component of maternity care, increase pregnant women's motivation to take up physical exercises, and modify and adjust relevant recommendations of the Polish Society of Gynecologists and Obstetricians.
CONCLUSIONS
1. Pregnant women prefer physical exercises of low and moderate intensity. The research results show that only biological variables, i.e. age, trimester, (number) sequence of pregnancies, significantly affect pregnant women's level of total physical activity. 2. The general awareness of benefits of physical activity is not enough to encourage women to take up physical exercises during pregnancy. The results of the present study confirm that actions propagating active lifestyles among pregnant women are necessary. 3. The results of the present multi-characteristic analysis can be used to define the approaches for maternity care and healthcare professionals and institutions to raise the awareness of benefits of physical activity for the course of pregnancy and fetal development. 4. A prospective thorough analysis of physical activity of pregnant women will require designing an extra questionnaire that would include items related to respond- 
